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(54) Data transfer method, cellular radio system and mobile station 



(57) The invention relates to a method for transfer- 
ring unstructured supplementary service data, or USS 
data, in a cellular system. The invention also relates to 
a cellular system and a mobile station that realize the 
method. The invention can be advantageously applied 
in digital cellular systems such as the GSM (Global Sys- 
tem for Mobile Communications). The underlying idea 
of the invention is that a segmentation field is coded 
(121, 1 31 ) to an USSD message to manage transfer of 
messages of various lengths. The segmentation field 
can advantageously have two values the first of which 



indicates that the transferred message is segmented 
and that the current message will be followed by another 
message. The second value indicates that the curre: . 
message is the last one. The arrangement according to 
the invention makes it possible to transfer USS data the 
length of which has no absolute upper limit. The inven- 
tion can be advantageously applied to the transfer of In- 
ternet pages, for example. The arrangement according 
to the invention makes it possible to display the USS 
data in a short time so that the transfer and displaying 
of USS data hampers the use of the mobile station for 
possible other functions as little as possible. 
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1 EP 0 S 

Description 

The invention relates to a method for transferring 
Unstructured Supplementary Sen/ice Data (USSD) in a 
cellular system. The invention also relates to a cellular 
system and a mobile station that realize the method. The 
invention can be advantageously applied in digital cel- 
lular systems such as the GSM (Global System for Mo- 
bile Communications). 

In addition to data and voice transmission services 
on the traffic channel, cellular systems ofter supplemen- 
tary services wherein data is transferred on a signalling 
channels. Then the data transfer associated with the 
supplementary services can be performed simultane- 
ously with the connection established on the traffic 
channel, if necessary. 

Messages related to supplementary services are 
transferred between the mobile station and the cellular 
system's home location register (HLR) or visitor public 
land mobile network (VPLMN). The message trans- 
ferred includes information on how each of the network 
elements should handle the message. To enable the in- 
troduction of new supplementary services, the messag- 
es related to the supplementary service can be trans- 
ferred in the GSM system, for example, as Unstructured 
Supplementary Services fUSS) data, so that messages 
can be transferred transparently also in parts of the sys- 
tem that have no knowledge of the supplementary serv- 
ice in question. 

In the GSM system, the USS data is transferred on 
signalling channels called the stand-alone dedicated 
control channel (SDCGH) and fast associated control 
channel (FACCH). As known, the USSD services in the 
GSM system use the abstract syntax notation one (ASN. 
1 ) coding for the data transferred. The ASN. 1 is a trans- 
mission protocol layer syntax notation defined in the 
standards of the International Standardization Organi- 
zation (ISO). 

The structure and functions of the GSM system are 
described in general in reference [1]. Prior art supple- 
mentary services. USS data handling and transfer as 
well as the user interface in the GSM system are de- 
scribed in more detail in references [2] to [7]. 

One of the disadvantages related to the prior art is 
that the length of a USSD message is limited. For ex- 
ample, in the GSM system, the length of one USSD 
message is limited to 182 characters. This limitation 
makes it impossible to send longer messages in one 
part. 

A method is known for solving this problem wherein 
the transferred USSD message is divided into parts sent 
separately. The number of these separately sent parts 
depends on the length of the transferred USSD mes- 
sage. If. for example, the transferred message is a p-ige 
comprising ASCII characters, that message I'las to bo 
sent in multiple parts Then each separately sent part of 
the page is presented as n GOparate event on the receiv- 
er display after the previous Irnnsferred part of the page 
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• 

So the page i^enerated on the display oi^e transferred 
page part at a time. 

The prior art arrangement described above has the 
disadvantage that in a display which shows the whole 

5 display area at once, the display function has to be per- 
formed several times. Therefore, it takes a relatively 
long time to display a message transferred in multiple 
parts. So. the transfer and display of USSD messages 
may considerably hamper the simultaneous use of other 

10 functions of the mobile station 

The object of the invention is to provide an arrange- 
ment for transferring USSD messages, eliminating the 
aforementioned problems. 

The invention is based, among other things, on the 

'5 notion that a transferred USSD message includes a seg- 
mentation field (SGF) to manage transfer of messages 
of various lengths. Advantageously the segmentation 
field can have two values the first of which indicates that 
the transferred message is segmented and that the 

20 USSD message in question will be followed by a next 
USSD message. The second value indicates that the 
current USSD message is the last one. 

According to the invention, when applying the ASN, 
1 coding used in the GSM system, for example, the 

25 USSD message is defined as a sequence which can be 
elliptically extended. When the segmentation field can 
be added to the USSD message as an elliptic extension, 
the protocol compatibility problems can be avoided. 
The arrangement according to the invention makes 

30 it possible to transfer USSD messages with no absolute 
upper limit to their length. The received parts of such 
messages can be advantageously stored and concate- 
nated so that a message can be shown on the display 
of the mobile station with a single display operation after 

35 the segmentation field representing the last message 
has been received. Then the time used for the display 
operation is as short as possible and the transfer and 
display of USSD messages hampers the simultaneous 
use of possible other functions of the mobile station as 

-^o little as possible. 

The arrangement according to the invention also 
has the advantage that USSD messages coded accord- 
ing to the method can be transferred to mobile stations 
which do not have special means for utilizing the seg- 

-^5 mentation according to the method. Such a mobile sta- 
tion sees the messages as consisting of separate parts 
and will not be confused by the segmentation fields. So, 
segmentation is compatible with earlier equipment ver- 
sions. 

50 The method according to the invention is character- 

ized in that a segmentation data field (SGM) is coded 
into the USSD message. 

The cellular system according to the invention is 
characterized in that the means for traiTsferring the USS 

55 data comprises means for coding the segmentation field 
to the USSD message to bo transferred arid mccins for 
reading the segrTTontaliofi data field from the \iHn^if)\'\'nc\ 
USSD message. 



2 



EP 0 840 531 A2 



The tnobile station according 
characterized in that 



the invention is 



the nneans for transferring the USS data comprises 
nneans for coding the segmentation data field to the s 
USSD message to be transferred and/or 
the means for receiving the USS data comprises 
means for reading the segmentation data field 
(SGM) from the transferred USSD message. 

JO 

The preferred embodiments of the invention are 
presented in the sub-claims of this document. 

The invention is described in greater detail with ref- 
erence to the attached drawing, wherein 

15 

Fig. 1 shows a flow chart of a method according to 
the invention for transferring USS data: 

Fig. 2 shows a flow chart of a method according to 
the invention for receiving USS data, and 

Fig. 3 shows a block diagram of a mobile station ac- 20 
cording to the invention and how it is connected 
to a cellular system according to the invention. 

Fig. 1 shows a method 100 according to the inven- 
tion for transferring USS data. A part is separated from ^5 
the USS data which fits in one USSD message, block 
101 . Then it is checked whether all remaining USS data 
that was not yet transferred fitted in the separated data 
part, block 110. If all remaining USS data did not fit in 
the separated data part, the separated USS data part is 
coded to an USSD message in block 121 so that the 
USSD message includes a segmentation data field 
which has the value 'one'. Then the coded USSD mes- 
sage is transferred on the signal channel, block 1 22. and 
the procedure returns to block 101. ^5 

Blocks 121 and 1 22 are executed until the USS data 
part separated in block 101 entirely contains the un- 
transferred USS data, block 110. Then the separated, 
last USS data part is coded to an USSD message in 
block 131 so that the USSD message includes a seg- -^o 
mentation data field which has the value 'two'. Then the 
last USSD message is transferred on the transmission 
path. 132. 

So, in the method depicted in Fig. 1 , the segmenta- 
tion data field of the USSD message to be transferred -^^ 
can have two values as follows: 

1 "Segmented USSD message which will be fol- 
lowed by another segmented USSD message" 

2 "The last segmented USSD message" 50 

Fig, 2 shows a method 200 according to the inven- 
tion for receiving USS data sent by means of the method 
according to Fig. 1 . The user data included in the trans- 
ferred USSD message is stored in block 201. and the 
value in the segmentation data field included \n the 
trafisforred USSD messj-igo is detected, block 202. If the 
value in the segirionlalion field is one the USSD mes- 



sage in question is not^fe last one of the USSD mes- 
sages to be transferred, so the user data included in the 
next USSD message is then stored, block 201. If the 
value in the segmentation field is two. the USSD mes- 
sage in question is the last one of the USSD messages 
to be transferred. Then, the stored user data of the 
USSD messages are read, concatenated and dis- 
played. Thus, all USS data can be displayed simultane- 
ously. 

Sending of the segmentation data field may be op- 
tional. If a received message does not have a segmen- 
tation data field, it is possible to use '2V or 'The last 
USSD message in the segmented USS data' as the de- 
fault value. 

While it is possible to transfer USS data independ- 
ent of the connection established on the traffic channel, 
it is. however, possible to logically connect the trans- 
ferred USS data to a desired connection or short mes- 
sage on the traffic channel. 

Fig. 3 shows a simplified block diagram of a mobile 
station 300 according to the invention and its connection 
to a cellular system. Fig. 3 only shows the parts of the 
mobile station that are essential for the application of 
the invention. The mobile station comprises an antenna 
301 for receiving a radio frequency (RF) signal transmit- 
ted by a base station. The received RF signal is directed 
by means of. say. a duplex filter 302 to a RF receiver 
31 1 where the signal is amplified and converted into dig- 
ital format. Then the signal is detected and demodulat- 
ed, block 312. and decoded in block 31 3 where the seg- 
mentation data field according to the invention is read. 
Then the user data of the received and decoded USSD 
message is stored in memory 304. When all USS data 
have been received and stored in memory 304. the data 
can be read from the memory 304 and displayed on a 
display unit 332. The USS data reception and handling 
functions mentioned above are controlled by a control 
unit 303. 

USS data are sent from a mobile station e.g. in the 
following manner: data are input by means of a keypad 
331 to the memory 304. When alt data have been input 
to the memory 304, the data are read from the memory 
and coded in block 321 where the segmentation data 
field is coded to the USSD message to be transferred. 
Bursts are formed from the coded data, block 322. which 
are then modulated into a RF signal to be transmitted, 
block 323. The RF signal to be transmitted is taken to 
an antenna 301 via a duplex filter 302. for example. The 
USS data reception and handling functions mentioned 
above are controlled by a control unit 303. 

The blocks of the mobile station according to the 
invention can be formed using known components. 
However the control unit controlling the other blocks 
performs the block cofitco! operations according to a 
special program. thcMoby pfov id ing the above-described 
block functioiis according to the invention. 

Fig. 3 also shows the cellular system elements pat • 
ticip^iting in the USS dritri transfer Transmission and re 
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ceptton of Ihe RF signal tlBirried out by means of the 
antenna 350 of a base station 351 . The USSD message 
is transferred from the base station 351 to the home lo- 
cation register 354 of the cellular system via a base sta- 
tion controller 352 and an exchange 353. The exchange 

353 is further connected to the other base stations of 
the system and to the public switched telephone net- 
work (PSTN), for example. The home location register 

354 may have an Internet connection that can be used 
in the supplementary services of the system. 

In the cellular system, the coding and decoding of 
USSD messages in accordance with the invention is 
performed.by the same means as in a mobile station. 

Above it was described a few embodiments of the 
method according to the invention. The principle accord- 
ing to the invention may of course vary within the scope 
of the invention defined by the claims set forth below as 
regards the implementation details and application 
fields, for example. Above it was described how the in- 
vention can be applied in a GSM system, but the inven- 
tion can as well be applied in other cellular systems, like 
the DCS system, for example. 

References: 

[1] Mouly. Pautet: The GSIVI System for Mobile 
Communicattons. 1992, ISBN 2-9507190-0-7 

[2] GSM 01.04 (ETR 100): "European digital cellular 
telecommunication system (Phase 2): Abbrevia- 
tions and acronyms" 



[3] GSM, 02.04 (ETS 300 503): "European digital 7. 
cellular telecommunication system (Phase 2): Gen- 
eral on supplementary services" ^5 

[4] GSM 02.30 (ETS 300 511): "European digital 
cellular telecommunication system (Phase 2): Man- 8. 
Machine Interface (MMI) ofthe Mobile Station (MS)" 



tary ser^W^data (USS data),jn a cellular system, 
said USS data comprising at least one USSD mes- 
sage, characterized in that a segmentation data 
field (SGM) is coded (121. 131) to the USSD mes- 
sage to be transferred. 

2. The method of claim 1. characterized in that the 
value of said segmentation data field (SGM) is read 
(202) from the transferred USSD message. 



3. The method of claim 1 or 2. characterized in that 
the segmentation data field (SGM) can have a first 
value (1 ) which indicates that the USS data contin- 
ues in the next USSD message, and a second value 
(2) which indicates that the USS data ends at the 
current USSD message. 

4. The method of claim 3. characterized in that the 
segmentation data field (SGM) can only have said 

20 two values (1. 2). 

5. The method of any one of the preceding claims, 
characterized in that the USS data comprises at 
least two USSD messages. 
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[5] GSM 02.90 (ETS 300 625): "European digital 
cellular telecommunication system (Phase 2): 
Stage 1 description of Unstructured Supplementary 
Service Data (USSD)" 

[6] GSM 03.38 (ETS 300 537): "European digital 
cellular telecommunication system (Phase 2): Al- 
phabets and language-specific information" 



[7] GSM 04 SO (ETS 300 564): "European digital 
cellular telecommunication system (Phase 2): Mo- 
bile radio interface layer 3 supplementary sen/ices 
specificctiion. formats and coding" 



The method of claim 5. characterized in that the 
user data of a received USSD message are stored 
and concatenated (201) and the user data of the 
received USSD messages are displayed (211 ) sub- 
stantially simultaneously after the last USSD mes- 
sage has been received. 

The method of any one of the preceding claims, 
characterized in that the USS data are transferred 
in logical connection with a connection established 
on the traffic channel. 

A cellular system comprising means for transferring 
USS data, said USS data comprising at least one 
USSD message, characterized in that said means 
for transferring USS data comprises means for cod- 
ing a segmentation data field (SGM) to an USSD 
message to be transferred, and means for reading 
a segmentation data field (SGM) from a transferred 
USSD message, 

A mobile station connected to a cellular system, 
comprising means for transmitting USS data, said 
USS data compnsing at least one USSD message, 
characterized in that said means for transmitting 
USS data comprises means (303. 321) for coding 
a segmentation data field (SGM) to an USSD mes- 
sage to be transferred. 



Claims 

1. A method for transferrifig unstructured suppler fion- 



55 10. A mobile station confiecled to a cellular system. 

comprising means for receiving USS data, said 
USS data comprising at least one USSD message, 
characterized in that said means for receiving USS 
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data «ompris®s means (303. 31 Jribr reading a seg- 
mentation data field (SGM) from a transferred 
USSD message. 

11. The mobile station oi claim 10. characterized in s 
that it comprises means (304) for storing the user 
data included in the received USSD messages re- 
lated to particular USS data and displaying means 
(332) for the substantially simultaneous displaying 

of said stored user data after the last USSD mes- JO 
sage of the transferred USS data has been re- 
ceived. 

12. The method of any one of claims 1 to 7. the cellular 
system of claim 3 or the mobile station of any one 
of claims 9 to 1 1 . characterized in that said cellular 
system is substantially a GSM system. 
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(54) Data transfer method, cellular radio system and mobile station 



(57) The invention relates to a nnethod for transfer- 
ring unstructured supplementary service data^ or USS 
data, in a cellular system. The invention also relates to 
a cellular system and a mobile station that realize the 
nnethod. The invention can be advantageously applied 
in digital cellular systems such as the GSM (Global Sys- 
tem for Mobile Communications). The underlying idea 
of the invention is that a segmentation field is coded 
(121. 131) to an USSD message to manage transfer of 
messages of various lengths. The segmentation field 
can advantageously have two values the first of which 



indicates that the transferred message is segmented 
and that the current message will be followed by another 
message. The second value indicates that the current 
message is the last one. The arrangement according to 
the invention makes it possible to transfer USS data the 
length of which has no absolute upper limit. The inven- 
tion can be advantageously applied to the transfer of In- 
ternet pages, for example. The arrangement according 
to the invention makes it possible to display the USS 
data in a short time so that the transfer and displaying 
of USS data hampers the use of the mobile station for 
possible other functions as little as possible. 
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